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Message from Vice-Principal

The third issue of the Asutosh College Teachers' Council, 7he Centurion,
is all set for publication, thanks to the concerted efforts of the members
of the college teaching staff and the editorial team. A rich and varied
collection of articles on diverse subjects of interest, it will provide intellectual

stimulation to all its readers. My best wishes remain for the continued success

of the effort.

.

Apurba Ray
Vice-Principal, Asutosh College
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Editorial

The third volume of The Centurion, the journal of the Asutosh College Teachers'
Council has now seen the light of day. The enthusiasm of the members of the council is
the strength behind this herculean task of publishing a journal in three uninterrupted
consecutive volumes. All three volumes reflect the research-oriented mindset of the
members of faculty. Todays, it is becoming an increasingly difficult task for teachers to
take out time from their curricular duties and engage in extra-syllabus research work,
but the effort to do so, fortunately remains. Like the first two volumes, the contents of
this third issue is also a manifestation of the multifaceted research activities of the
teaching staff. The diversity of topics — from humanities and literature to the sciences,
including Mathematics — accommodated in the journal will surely attract authors from
other institutes in due time. The motto of the Council is to extend the spread of the
journal so that to the teaching and research community of the state, it may soon become a
volume worth publishing in.

The editors would like to thank all members of the college administration for their
wholehearted support and cooperation in ensuring the successful publication of this
third issue.



=

~CONTENTS~

PR e %4 ¢ Aol ¢ Treg
— T W FE

iz AfRrey 2Aifd
el

AR ;g SR fewm
— G 918

ROMANTIC LOVE AND CAPITALISM: A GOOD

MATCH IN LATE-MODERNITY AS DEBUNKED BY EVA

ILLOUZ
— Soumen Das

IS DEEP FRYING IN COOKING OIL SAFE?
THINK BEFORE YOU EAT

— Dr. Keya Ghosh

FIBONACCI NUMBERS AND THEIR APPLICATIONS
— Ashim Sarkar

OBSERVATION OF EQUATORIAL IRREGULARITIES
BY MST RADAR AND GPS IN A COLLOCATED
IONOSPHERIC VOLUME

— Dr. Aditi Das

UNIQUE WASTE WATER CULTURE SYSTEM -
HIDDEN GEM OF KOLKATA PORT TRUST AREA

— Basudha Basu

1-6

7-15

16-19

20-23

24-37

38-50

51-58

59-64



=g e w4 ¢ afogimfe ¢ Tow

T: T FE
AR SEiI<s, el freiel
YO FLeTer
2-(121 : manas.kabi @asutoshcollege.in

IR ARTE) (RGN 0ot T IFLAT AVGIRNT 7T (6 (6 (5o ATy«
RS SR (5B AR | G 0 SCEe) 2@ TG (-1 (Sreb-350%),
AT B (Sru3-5580) e | T ATEH 910+ Ol FeAtalbay e & =t (ot aita @fvay
ST 2RI T2 (IR MR | Sbo > FEPBITH (31 S FRe3we] ©BIBICE STy “fewaimr
AfGT IRLL T A7 =6 915 (‘e CHPEIEtRy, faifer, Az e,
‘FRAW € SRR FIfS) o102 A (RToICER FiolAifed 77 QARG F0 (=591 T
fafiErer orere wtafeter | Wfew e, v faerel, Fifzfw aafier aefs R shiwme @
RERRATGIE (@ A2 MR MfRee™, G2 7t e ARG (S519) AR 77 7 S
% 71 RERelbrE A6 @ FEwsIeT A0S AT AR | GTh TCHy STaataiey 20 —
ASGFHT JEAADR (Sra0-559%), ¥ BIGHA (Sreb->58Y), Rgfowad =i
(Sr8-55bq), AW (FGCHLT I, Shb-o-35vo) U ey |

S50 RIBIH ‘FAET AfGHF (F F(T GFve J91 MR NS 27| G0
FRAMIPIS A #IFRIF F A (RGACH G0 ToF Q| ALNETS TN (BB FCARC |
e wifeaay o el @GR G g Meafeces | dom ey Sraetaieg 2ew —
CHleTSla™ TG (5505-3590), IDFFAT EHIY (5509-559Y), J@WI I
(550b-3598), (2TTH 3@ (35085 dbb), SRNFI AT (Sbrdb-359%) A ATeY | 93
LA PR ol @@ AT (RBATER RIER T0xy TAoea e 1 {@iaaitet @ fqafeam
TS SAIFAS FARCE | 20T BT TS I (Sdob-35eb) G2 H-IE Al
#Afz5{B FrAfRCe |

GFHR Svex REBITw TemEl AP B (=I5l T Wy M sE {6 w9
(3535-2009) IAREA (RIGIER CF( 6T ABIFNT RN STTcafReeT™ | Sveo-es RREBI
SBT3 * (IR ¢ oo A’ 92 RITAIC (=IBaTsa @i Fifze e srafee | fof g
Tor T AF-SNCHIA (Tog AR | A (@B A0S ¢F o7 T (=503 o115
TR AN CoRfzeT | Tof ebfere e (@BatEs Gfoey (Sre pa w6 MARCE | To2iE
MRRCER «3 for feq o5 | [ I 717 198 31 (@712 (RBAIHA AbfeTe kel @ (33
SIAICR 905 ol SCACRH | 13761 S 540 (R BT S5-I N (6 (FC W@y

1



iR 98, 5 ©f bfere Sm-PloE W3 AT 26| @5, (6 [Fa wfenay
AR, (¢ AAPfere, @6 sRa-fx, SR (FC (@FC IFE A ARfHre wfoaag
reRCeT | o et 9 (@GR Ubfere I-LI=eNCs F5ef i S MEfReei= | i @b
(RGBT RIS QT AT ST T (5B T2 |

AT (I RACT Tard T 23 @l 7o, fofe (=iBalteR e #ifaade afoeaee | =ibarm
SRS (RI5 T, €3 AN 8! 20T fofe 9/ (Freael | 817 36w 2l Arera i (=B Siwitad
1 (AT (RIBACER 2bfere MTE RIS It | fofe (=Toitaa SR fde Feares Aee $iF
e foTCS ¢ (=iGatE S Sfire Tl T I, @S L 76 SPre 204 | (=75 F2ifbw iR e
o fofel Zmersl S0 Bife | (215 T O IR SRS J0eT S0 200 | OF 9L @2 73 (3,
S (@Gorme s MRl @b Ie A T | A @BAER A T I (RS
T (T (T S e 1 TR, ©f o F0H MRG0 | (RTS8 Piibe-9 718 (@R
OGS ol ST Mezces Ifofa s st —

“... O3 OGS (T 93 (T, (AT 2AIIF B AMSIF (@72 B T 20%,
(S 1 ! 2re1F T S @F vl (@7 15R) 2y siecs itz |
TG, G2 OG(G A1 (4 21K TG PG AT AT ™

— 3 o 8] 20 o 9131 T+ FCaTRA | O @2 hwl Ifeanzy |

Tof oIta 2o1e 551 93 S | 2w FSf a1ta Sore #ITgfse a6 ST | O
AfReIfoT T ST STE 27 200 | OIF 9L G2 7 (3, 2195 907 A5 F0e ez 2
et | i ot sifaeifen o fac aneaa S0 o105 ATaa (Fozet Al AHATI SeizE
TG S ARCS (5Bl R 0 | #116F A S I A, i P o o=
(FIORCET TLu b12, ol Ke0e] S (RIGoICE e =l |

ST (@ISl S5 ORI (IRl ol G S STCerE e e A | fof
ETS SR (A SFE (S Sl A6 G (0O (BT | O SI0ad [aatafbray @2 i3y
(BITR STT | S (TE A2 G900 TTAG o] Se#IF | O A6 915 NCAISHITR (% A ST(%
SR 2T GfE A BT |

SR 51031 93 BRauler Mt (@ Frei-ReiSl, T9-3391, Ja-Jal A0 S 9o
IR @ 77 1 A | Ol ATOIE RGO S | I SHew, e, 7R ¢ e
SO ST FafaT o7 35211 AR | ST 2TOICH (el W | ST TOICe G0 e Safe SiItE | AT
GFIT @ ST YT FCH O TR AL & G T g (N2 (0 Z(F, ATSTH A T
A 95T —I7! (ATF AT |

SIF FfTfETT ST FA092 203 | ST 0T T9re FATAR FIG 717 | 5131F T G
S0 AT FEF GITSIE (T ToAES FA0R, K N0 @ICl 5@ At AAfFeai-«ifazien
ARG T 215 SN O SR FICS A | (T —

2



“STRT A1 o T2 T TN A | AW (FCHCR, L (O3 (&
BT (T T2 | 7 e STt S Ao B S el Sietiol I
RiSALENCSIRCECERIE RIEEIPlEERCEE R R 0 BAER
IO A WA AT | @ A | (A Ao g #0 e, g
T, R Jrat e, 7-A65t oiig =1 & g TR GITEa AT e

AR I SR AT ™

— @ eI 0Ky ARG =2 B (@ GG TR A7 | bas FoE et et
AT 705t ©IF 35ife @IS fof @ efara sy feates | st 4z oe e 77,
31 Flaw Sfoeee! (A8 73 | 98 T 9= 3107 TSI 217 2Terib 913 @l e |

e 91Tar 9IfS TS AT AL [ NEtes | S AN @ 606 (G0 20T ©f 767, &5
T 2NG-I1a17 02 O Aot PR | S TR (12 AR 9 (6 7o *I07 ifssrre! 7Jfea
STCR) RIS IR | (I3 —

T
G, AR
QR
S IR Y
v
Fal?

‘FEe
ol —7

3 999
G|

EFFTOII SIF 9 A< Gl (@0 2T | #M1o% 7a% 9ifsre @iy fsel 2 @re
I 0 AT | FRENCAT (LG G2 (A8 S SIfHpI! o (a2 giacallba 27 |

R 39 17 9108 ARTASAI SFe wFe! (MR | fofe @ aeie 2 A3 e
ST 903 T FCACA | FACA-FCA O G902 5 (F, MG GH(6 *07 4o 17 9170 2030z | @wre
N TER 0 (RIS e G S0y 75 41 IR0, (@5 —

) “ (N2 BT (0 T | 15T | OICE 2HIR el 6 JeTais | (7 SISl ST 103
VRGBT | (Ot (1o | R (a7 | B Sl — R fo it 17

2)  CeEer eI SR | (RiD A o S o |92 (A | T ez (2l o | e (=B
SEISHEIEY RN




TSI <541 9108 SIBACE (RO SIS Tl (MTRIRICRH | %6 ST Szl Se
ARFE RN FCACZ | SRR (2B (=I5 A0 SPiaiel foa<mas For grettes, (s —

) ‘(oI Y RGICAI (SIS, ARG 21N, SR SRSl 4 I (“Aet”)

) STRICHIGT (A FIE, ST, SISl | (“2fe1)

©) 2R, T, AT TR GF SIF- ot S 91  (“Teae@’)

8) ‘(v i S-Sl S pce | (FIvee)

@) S 7E, G7E (SHISHE (TN Sy 25 (N2 [RWI FCACZ 20997 (BITY, T,

G I (Sfen)

v)  plere (R ceeE T (oltm I (“ AAleTepa #iT”)

a) SIS SIETRP SFHEE Tod, A7 F7 To9 B(7 T e Fe
()

¥)  CollCeTs bel DU IR D SIS e (SCF IR (‘)
5 GI U (@ S I (A feR0] 2 A wed e b Mg
(‘TIfe’)
s0) ‘AR IITH O (IR A |G- JTTH FC ST SR | (I ST 41~ (IR ()
AP et 9 A (=B T ¢aiell fsfite (wwea gl | fofar aicen
(RIBANTH T 7o ATE ST re AN AR | 9y A &=y i fofe ereafe | S
G -SGETOI(FH FYCHS (P Yol FACO 200 P | 7Y (0P (T I g A2 41 A,
(o2 e (RiGaE ey $iF Py (A0 SR -Siewsiene qa-«Hb Tgeel (2o
(AT | O GRPIREATE 2IfH57 ©122 7w YoFATT 2 “TTo! 42 (578 37 4%)-« ferfsrmg
ACACZ | (RIGIFFRAC o TG R A1 3 *1I1 -G 21T 2 FRC® (2T |

I ARG (I ool FSIA WG 62157 A I, OIF#1F @ A NC1d ©IRANS
IIIIACE, O 7 #if753 et 303 51081 ToAfe | S 98 pfaaal (3 v, (S Ao, (78
1 o ferery Aifeete oy | fofd Ot 2Terta TCARITSIR #Af53 ATSFa A 9CeT LCACEH |
HRG% foT SEGR AAOI(F, ARG - A -INIEANTO (3 el ST 9TH 21| T (AR |61
AR ATHH 2 & -3mrgs 5]l foa HaRo 2wz |

T fR3eT S (RIDACER o (A1) | Sl S 5108 59 (RIC-1-(HICA
I YA @ rorcz | fof et @BaeR AR g T wfes S gore T
MERTZA | R 0 (T ETROHT (5905 TR Y I THTES T | FICHT T 2, O I3
BT TR A FCAAFY T, I A 2= Wel(%e] — AT e a9 #[049 oo

4




CRIBAIC! o7 21 AT =11 | RTeT 0 9031 9116 FACE, A JI T4 IS wilfers Sofeifa 60
— GF Y CGICITACH T AR |

GRG0 TG AGJ [ O S 5[5 o1 HFC I FUe #[41-HFG | Toibwl,
oy il o@l Sia @i IR & 91| (12 A0 W o:eim, e, el At
GG, STFLE] AL, B, GIETO!, FLH — G2 SIF CERI LA I AN FRACR | 9T
MolOrGIae YIRS I Srfvetrel, (Gl @ s Mt sl @k O WIS Twifes
I SIF Gl 2 A | GG S AF - S FHCARF SIfeer FAC08 207 | S
Ao, GIRCaR Gibered AR, e N eFfs Kaarem e fof o 5
TR Bl 2SI, e Ol #ATTSIGIRTAR 2R 9TeT 4R (T fofel SiHe SR | 92 KA
S gz S1EH A RTH (- (I I (2w (=ibormefer sy R 2= sieais @il Icet
AR |

Y “SGTeTOl 713, TUF, TG, GUAT, ST, T, S, FlGIeTer, T,
AN, AT, ‘T G G- (I (Lo 2o 215 Rfon SR Seam 282 @9l a0 |
S-SRERR @ 2 S| (GO {8 2 GRCas R SIS TR S eI
I3 (RIGAIH TS FIF LA [ LS -8 (A FACO (A=A | SIF 98 el oo
SIfobIfET e G (TSI O (0T AT FO™I, 73, (el & AR — 4R i <!
CRIBaE AlfZrey S |

e GRADE, TSR], THBTI, Fo-Slael, S=-SN51eH], gio-rTel-e k-l
- (AT, 2-He Y — I (06T 1 OOy G- G, [0 A0, TR To e T TP
SIF 51T (T | LA T O FoiF € AN JG ST 2R | 92 ST (a
S0 A0S SIF W) S EFS! 1 HreeTo! o7 Fa A 7 | o1 araa #1795 * i @ wgfosfis
&1- T %1 o500 10T AT AR | G PTG AL G 1<yl e 20 |

e SR 2[08 SERENE oIS @ ARG oI0od SIge (el ACo0z | fof 74 @2
V2 GOICSR NG SICHN] FCACZA, O SR FJSfe] (e 72924, SR G2 [ S
SO T TG 2 & GorSCS M5-3C ST Lo}l I 9Tt Fof el 2ratest | $1F I3
ST A5 515 911 FACS FACS (oIS S (o [T Ry I Gorets 4TS (5T AT |

faweT 41 AT (@5 T6 (g Afsey wle FifaeR @3k @feey TR (g FeTe!
RS | TS A1 (RITATER HATOE Toe (SR GTARCE | I (RITE T6e11F 2AbeT® Rl
TR ol “Tom TS’ 915 A5 (0@ MmvFol (TLITS (STATRTER | Y 1997 FEAN I
T, (@GR SRGeITed Stane fofe ezrgsjefl ofaada IbITe (otafeta |

(=IB9ICa ST ALICE, =0 € ARsIoc fofe Srerg Ty e | &7 Ky

AH (RCeTe A2 9103 fofe O AP ST [T 7 | FreToIE *1% JIZICHR T SICEd el

5



G AR 1 71 7778 ZRCZ | AIGF (372 1103 A0 91 202 w0 5105 991 31 5 217 F0 7w
FECRS | 55115 (KICT 2N 501 751 ofifa et «<efB oo srpfast seef® (ot eto | @3
SIS M SN (0T (RGN T S A ezl | Aa (@i5ata @ @ s fowrm
= (AT [Tl (T e T (9 FHCS (ATARCE |

JIRE (RIBaIE A5 et 9 2lbfere 212l #iffresiol FTa @ o AT TP ZrafRre | Ak
(RIGAITES 10 [T FIF 2O 4T (A2 AT ol (XS] 2oy S0 | Fofel A1at (giBoitsa
AN, o1oa1-ReT WiceT MafReeT | AR ©f (o fcae | fof qicen @ibaies Sfeam
wiere TR ey | fof @fszy o FifFeE | A (=BT R S0 T -0 STaeot w12l
AT FACS (SITATZ | RN (RIBANTH SA15F SIF (RITATHA (AT FACAL THACS 2N |
O :

[s] e, (2ibors  Tou Ao, Way 1ol TTed ‘JIRE 913-Frol SRR o i &%,
G 202, (3 S35, 9. 90

[x] ReErss, Ao, olwemfs o5, S o[t @izres Fhs, vorm I, gag
200,90 5¥ ¢

[o]  Rewis, “witrIE”, A o, e, 5. sea
[8] ez, “fae”, “sizemif o, otdie, 7. ave
[e] ReEas, R Em”, siwex o, o, 9. va




i AfRTey At
< 7

(SACT, Communicative English)
Asutosh College
BT tripurari.baksi @asutoshcollege.in

GF TS

SN AR SRS T Rrsreens S0oe or% (12 | O AFC A0 AACE A=
T o2l R g (712 I0e12 BT | e AR S0 (baee 7ot Fifes a2l 7
FIF | G2 I79IF I ST T (TF | 27090 (ACF TPy, 202 (A0 Realw S, GRS (A
eI v — i SRel R HRICE SR e 8 R A (b SaITs TS | 516 corte
A IR LA RTINS AN A1 7 =0T |

AR A2y, I 2RSS #I04 pale Z0E AfRIE Few | el ez o wisiE
B, &, i, fReale, Sifs 2wl Chaesfer sTaya 2020 ANRCE fed |

F2BI P (ACF R G (GO (T A A, (ool 57 089 203 A€
& ZCC IR SHEIRIE | AR, RIS, (W, AR, Srel, #53, [af+{5s, e, (@Ria-12
A AR IS (a2 AR eIl SiTEfs S K-k Sz |

b ey, e e [ifen Fsel 20z [fen eifia 10 2 41w 21k e Ie 200 |
AR e RiET @ T «iRka TofFfoe | o= #ifR e TEa SR=E @16PE 910S @a1a S
ARCE Yo @ (Oiferss KARive | 92 1T KA AT (X SCAFHIZ (161 JC [0S (Rers Sl
(I e |

IR (IR (I 211 T, O T 5 (1, O <R, ([05 A=, 91 el
Tonif Remafer s 03 (12 o IeIa 92igfs @ SRl exl-TeRIga @21 | ORe! #NfRieE sifza
267 foletae I0E @2 AFfeT ¢ Slifers M | @31 3T feet qew g sifqaid stificea
sifoffe (e SR2Iea @ Ay ARTS (17 b fefize sare |

SR Terel @ AR ALY Al Tl ST I" G0 @R[/ AW SR Ablel
Alfeerafer e Tod FICe | RIFR AN A2 (@ PG SHiRe FCARE, G WICHE 2Te
SR 20 @3 (FIb I T (02 | S (AR ZR2 S eTCeRes 5T #if ez
2 CXIIF, N1 T 2ifwIs atelss *ersle 3Tl | / 218 (eI ITmsdt: difzes | (fFm, 93
foaier efswi e Tl a1, R 92 SRS (FeRigras 3 i 34 Feafes) |

7




AT REFerorR AL T2 T 2RCR TR -9 | (I Al @36 79 @ 4ol
a7l R | TARGER R 0T ool tad pamiield A Hon | 54 @it 72 w2eRy
AR € TROIS - (T AN F o7 2R O o2 2N 21t 71, 7200 siesa bfae
20 T0ICR | R 0 91y #1f | G, vaFel @ ol (31 3R Friace (5al ez | eita el
OIS I - 2N 2 SISy ARSI |

wy A A2 T3 e Afrere AfRCE A2 T 20T T Haws R S
Il 2O RO | O S Alfzfere 2l $Ina -7 @e#i&3fe (pathetic fallacy)
RO IR A0 |

o[ olfaamt

A 0 2R 19 LR A2 ST G5! SN 9l TR | KT S Jeasiiet
R FICZ | ©12 A FUCA FIC, FACA AR SARNF FACA! T T (R0 A ©fF 8
SIS | Q2P0 IR AT S S R 1 FeTCE8 13 |

AR AFFeF @ (ST A5 QATFIF MRS I @ Q01 T 200
LI FCACZ, (o] FHA SRNZ TS FACO FACS SIS IR QLETZ SR | 1T SRR I
T bl AN (RIS el e HICH ST (AR MR Sb1es{s (0 | (I (S (7 e e
CoATACR AR SR (D |

T (TS (1T, G LI LTSI FIRE A0 AT 96! SN (AT ACACZ | B 2f]
2Fo7 M (B14 (FRICE G (AMHTAR 2R FeIle] (S TSI ST, (osliel &3l (0o SR I
Qo SUITeR 703t Ol Leits Maih's | F7fEiier Afeformm samIF, [ Kgeror), v e SRR
IR fra Gt 2RME S5 S5 | S0 39, FACAL S, FACAT A2, SRAF FACAl
SIS TS FCAACR IS (A |

QI AfRTSR 2l fAvia sfiom | sfioitna S 1, (@ifee, =ifers, gg-712 72 #{1RE
2 LEY FACZ IR (ETIT | [FOGal 1o TR FRANS | SRR FREA S FIJ 56
fafem el e i 2T pele TeeTces | (PR 21RE! NHEE PR P 9O, S e, O
Al e a2 |

Y A ARTS G AR T 2N TN | o] =[S S A2y (7= g
AT (7 AR | G2 FT5e" RIS * - G0 *Fe A Srare 2ez I |
ARG MPTHZ G 41 T 56 FCACZ |

ssfeskesiesk
V2 R SN Iy € (@IBaEa [ €A g (ot [ibd 71« #iif4 | Afavm-a<imaie <8
AFTE] FCH LSTOFH LA, *FW GO, Rgfogad IJCmi=iii, SRmEs
8




WG, S A, SOGFIT TS, T @, (sl JCAPER, Ie25m
AT AT (TS Y e G0 RIeR 4ol AR I | 997 (T el FHIeTo R
AR 2T SCITZ TS BTzt |

T2 (F14F @ FRA @ITF SRR LS ol (ATACT M1 | GCFa el eriefer
TFeE STl | QIO (1R 2R SIS 22 Ricaieis f2oita, sRicel sitss 2kl bfda it e
GO | RTHTeaTra AT, o7 (TR TSI Ao 3T 10 2R 419 (531 AT (@I 2Nifid
TS RIS ST T2 STl (U (XS |

JRFATACH (T 21 2IfFe TN “ G SIS AR, 2P SIima 2IR0aa “ GRIRicaD,
2RI SNIfereE 2 e Tonfit SEe R A0 @A AR (F1RF ITFCER (B CaleT, el
SITSHIAGICIR TR IR 29717 a/resfet A ST TINFACeR (AT AT o1 S 2Rt
T2 GRS THIG FACR, FUCA LI (FIHCE, ST T AFCE TS 0o Al (=Y |

TGS INFCET 2P A13Ihd T @ (@0 A | Redfmplerr (e fefel e e =ix
GIRIRAITS et e el 27 «F o | e $iF 119 205z e fon | afre sifaffea 2 coa
oo (2T 20012 BPg (M '€ GFHTb I [P MR SIS 2Rghs ©3F F00 A0 | G797 2 036
ferifire it Anea wse e | g FIICa PG G1 AR PTG Al 2P wfel w8
TS ST OIS (e AT REa =T | A G0 90301 6 (7 S FICS T (MF | G A
AGCH (T T T Q0 30 (72 | @ @i (drenqfer a1 21 Sl werd 7t Afrs o
@ A5t feel ETIF (AFS A2 2P THNe B (107 | AT #IFTS] S<HT T82 Wieof7)ef |
I (AT 2CAC S+ G0 KT | SAAICH 7412 SR SIS €27 T Al afet
BIETICHIR S0 | ©ICS T2 N Foe® 23 | G512 5ICsR 021 | 2110 (I @oid st s eifsfaifd |
TSI 257 (2ITF 26 SIfeslal 203 €19 =elfb @R T AL G I9F @l O] (R ' FIFOIT
AR A2 |

I S G0 15 T =Nferelh” SAif= T2 el 21 200 | QT 4 #/1fei-9
T 8 (T M-« e, @3 G 2T GIFeNtE @R SRR | T IS -(S SPTICE
NISSACIIGANIRC) ﬁ(ﬂb'ﬂ IANRCR |

TR ARG ZPT 0 02 %7 SAiepifereld sy WMoy aliaz | ave iR
SAfRefs b TTe T, T A (ol A 2N | ST R TR AR 10 Jo 3w A A
GG SAIGI S9 € 2RI AN SICE-NCE RO RG] 210 | SbEFE (st o
“OlerEe - Al 91 AR | ICEE e bia el | Sig 1w CofiE | sifEices onsife
AGS (T AfGTS NG T 5l 2R |SITF TV (HCZ ATHS FAC© ACF (7 |

IR AR Ty SBhre (I 20 @I @IFeT 7 724 | 24 o ARt
(I PITE TS Tz G2 AR 21T (AT (S Z06% | FICFK AT & A0 AT (PifeT

9



A o =1 | @17 TR BT N0t 1 (G | (1 (et =ietifa 04 (515 5w 2 &te o
8 O A (IO | 2RO TP TR G317 [BI% Y92 Sl #Aef |

fRrgfogae aTwmisiicas e & smibe @i wo | (25 ©19)-7 «F STge 3062 27 | (7
AR ! BT (ITITS BIF | N 3 3007 (A2 (1 5[ I 32 - -o1ez’ T 110 S |
33f% (AF G0 A1 eIt *=Fras fer A eta (it @i sfee e e sjzeets @ 3,
(I Y TS (FCIC]  SI 1 FACACE | 78 Bl (] A |

rgfogatela o1t I, *MfeTCFa (X 2ps Iofe] AR, (T witns GoifEfos e <o
9SS GEICR T Tl | ST TR TATICT Me(1ferss, Jeat *715, 291, T, =1t
Trerd AN AR | G2 BRI OICH 037 @ A1 K 1, GG 2178 22N 1 2 It IAIBISN
TG SRR ACAE | @17 201 2P0 (0L (MR (A4 (T OIS 20 | fofel $iw
&3 GO T[ [0F FA V& FACRA (T : GO SR S SO TS CE ST
AN — SN, 5T, 211, S a5, ST T SR A6 TAOI, SFPI s Grig %<y |
Golted ol AR G (311 G S SfEY FHCH T 1% Srfoed (A TR0
ABRPE, T S o7 P2 YA (31 oIS (AT |

SIRER ARG 0T ‘9F o 5 #AIf € FCEA! (-7 Fifel, ‘S 3 | S
GfR alCa e AR-egen Ao @@l e =i, T 292 2oyl #AifR | ot ©F 2F=H
SICEIRPE o1 Y9 (=I5 TR0, (@R Fofd (qraiferer siites Tlel (At 936 Al 2= 20
SR LB | RIIG T (@02 o @ 1 351 4372 911 € RIG M ol (@10de |9 92
IR g @ 2 ST SIS SIS o1 ey Tt "ol SR o1 |

S CAb Ty S SIFCHR JTO! S - FN S A [Tl | 517 (4o 207 400
51T GG 20 HLeTR SIFHIGIT 203 | 05 @ &S, 919, 119, A1 | S SIFCaa I0e Zd
Jara 7 (216 Wb SITel F2l 776l A1 28 TFONR TO| 7, TR (T OIF FCUT GolCe (Ac2
e Fizscel Traet | Gt AlfRree @2 Kby Areeia @i &= Atece A | e 2R O
g 71 2wl 1903 7N1fY Y (G SRAITeE 73, Jia Alfzrerd [Rfen wAeiR (F1HIToe 6@ 2Tt
@2 9196l [ifba i |

secfeskoksk

JRGTEA FIICAR 25 DIACENS (A (0T 72 AT | TSRS (T FIHTSI 92 N 201 TS 132
AR @ 52 2T FCAAFATTT 707 TR | [& AT S AG! fTs qh@aiel JIFae 7w
LT AT : 4513 21ifR et e Amifors, e #A1fR faet aee..., Resar “siif e Sees
#|If, S 2. | T TSI S #A1T ~AfRE Soifgfs M sRka gz sz sive —

“OY AR HYE I FIP
2B — AT 0 IO AP |

10



52 ARG ST 2E FeTo !
LR 0 FIGH (I et I Al

AR SIFCR ATTSR AT ST (E74 AR (@ A7 Toif%fs o st Fhorng 7)o
A | GO AR A A0 fo 9 e basraa Seiae Fcarea —

AT (RSTNCECS A A0,
AfR @ W 2 A=E... I

T2 (F(Q AT oA o7 e 2gToq 9F Se HoAEl 2R (TR 2NO0FE T01 | Ol S
A6 I (ATHCZ ACIACER AR, S 7] S |

(IR DIRILCER 9 M AR 7o Sl ol T SEeiraE oo Siort 1R
AR SR e |

SR S G D 91 A,
(T2 SR G315 WG 74,
IR 51T S (T RIS A1,
SR SN SR A IS

SICEARPIE S0 MRTes 79 203 @ Felb oiere SR Y02 02 | 70
I STFafs Feceaa B ioTe adimmie e et ferrates —

‘(I S, G2 0 0 T -0 el e
-+ AR I, 1 e T gergiet I

TGECER GO S AN ST (566 A 521 2R | @ A cesmiTey Siwey Ffem
RIS | @ 2P0 A FABIE BT T | TF ARORS GFGF ATF 1 | 93] (ST (SO TS
IR | G0 JCH COICET S (AT 1o 20 MNESAT-WNG AN 1] FC € AT 6 0 9IS &
AR R | NS ACPHL G | Bl o1 SIS G2 I 25 (BT ST (TR —

I TR (1T 2o AR S8 A |
A HIL TE-F O TN | F O 20 20a A= AR 60 -

08 SlTR MNTZ T 2
TS O A0 70
R I (@,
ICERIERITE

TSI A,

11



SRS AT (& L.

S I @1 foas sI9 SfTa o1 | (BI04R A (S01 8T8 &N AT e i< |
SICEIIIE SR LI I 2 Ao SlfeT et |

SR AR AGT-F I FROR AT ] @2 ] - —

BT FIOCH GITH b 95 THOC5

O U FI I (I N

NS R G2 I 72 R (R AR 12 e -1 L 2N FRoIF G2 BT I —

TAG? & T (7 ACHI

GA 575 ARG IS T I

SAIfRF T ST ToaF 9IS AT @ @R e | $iF A B - FReif-co @t
TRl IR A N R

“siifsrafn e +iif2, e 7 =G b wirar

iafb wy 7 20o (prare | O B, #H1fH 20e ~AlRCeE (1 oI (=l ¥ THT s
FRLEE (ATI0Z (TS AT O AR FICE |97 G- (ST Al (AR 5T AT SAbe1#{ @A O
RAACE |

sedeskeoksk

AT GG FOF (BI04 MR T AER IR Gt wis | $F I Aif 2lited (e | $ia
IS fea Mif2 *IefoeT | aRIThe 21T ¢o IFCNF AR AL OIF 7o Feihe Tifcaces fof e
3ol 19 SR SR e S 51afb #iifie 35 900 | FRe ST i Atz 39
NIl |

S SN e GG 6a S — @2 e
0O e 73 — TS A *gfoeT #[1feTew (0],
TS| (ST IS 203 A2 FI S TG es
FAME ILF (S0 G e S @ FIOET =T |
B! AN 2 27 — R — Y gF ARG N A1

SRAMCE P! AT (@RI AR 2R SleTbee € aFfon (FIte OIwme A2 He
Tolfgfon 2l | 4T, A2, e, AN, A5, *1fes qemis FaRiE F FPE (& ST
TSN FR TS AT, I 20 AT O S SRS 1 2T (@I (TS =11 | QTez oo sienmi |
I I (TN IR (@A ARG W Srard FE0, O (701 72e ¢l Oifaid | giig

12




G A2 2R ([ S0 IR | O BIeToele (A S FA AFRoF (G (ole*
ToifEfe e (B4 TR RN, I FA02 Tl | @ GF TGS SeJ©, Telwl) B er |
A I LTS Wt SICa TG *1eifbeT, €97, (AICeT AR (T | 0= ST qefelie i1 =i
TS T SRS | FVCRR 7172 2R QT @0 e [T #1793 Sy RFE=elts |

G *NTCH (@0 G2 AREN & (0 (BT | SR I SRl AifiE 7135, if,
ARG — A FICARE FICT 0 AT 1 1912 A1 RO G iy obe | #i1fig SR (1
8 AIG | I I FSel (X CHATARCET *NE - 7201, (o= (o151-7 et Kafor 37 | $i7
I HreR Sl Rl @@= (BT SR | SR S SICAIEI9NE STgiets 2R S0 el
(B12 A, (712 IeT0l (7] (e ST SCACHRL. WS 232 | GRS Selres (il Sl
“sfifear 1 afb « o e sfet w3 | @b FReTa AiifRd S GRE T wfers :

“GZ M0 (o1 A L 2
N0 AR TR,

BT AR TN T 27 |
O ACIE G I (RIS 2
Sl BN gl BRIt |

R GEIE IV PCIA AT,

(514 = BT = AT

IR (T B2 FHCE SN (0 S,
AT S oI

S 2 778 25

AL AN S FAMCE —

FRLER G LT PRI (G REACR F 2

HIRIGERER GRS GITE R}

(PRI G=F (3T AIRITE

GBI A1 Tee,

GG OIS (I AT AT 7/
(TR OIS,

ST T O T IS TG (T ATS |
WIS — TITeT —*I171 — FBFCE CleIe fowta
AN AT o (/6 I

SICvR Gl Tt —

(RIS AT 39 STh-5T5% 1267 4 TR HCHR C
(O3 SO O T |

13



(AN GRS, — G FT ARANE,

(I TAR T T (9107 — AN Fo! (el =77,
(AT ACTI O Ot T

G EIEE;

(il TR 21T 4o (2I(%, ST IR
SRS |

SIFAATD T T (FI G CFC9;

ORI AR AT S #02 ([Co-(T0o
T2

IR 2l o SRS TR 71w |

ST F9 (6 MLEF AN otz @ - e,
SR S SRR TS,
GBHM— TS — O |

S G2 IACHIATS

O (BRI B SIS

93 (S AT TR LEE 5,
F2E120 WA T2,

IR ARG FN T A1 |

deckesksksk

‘wafs’ T 2D SIER 93 |1 QI S0 918 IR0E | Wed 77, @ i smefe
CHITIITER | ARG S (IR ES) @ RIS 1T Bratg AR f&ea | #iif2 e wamie™ aicas @i
QU (¥ &g

ANTHIT AFC TreRTEI 1 |
CONR 1T 0T (902 (@ GHICH I 1

Afa=it

AT 0 AR SR91 SICERE Sl 3712 Sps @2l | 78 SRS (@IS (@
QIS (AT AITOZ | AT (I ST T AT G5 SIS 7 el | GRS L L2 T 2 -

‘@At e G A, ..

IR ZFCETR 910, IR (IR 08 STl
FIRAT AN, ......

14



5°CA1 (AR ST @ — 7S (2w,
20, (IR A — (R oI i 74 |
SIS T AN b srow = 1

U
[1] Wikipedia

[2] BirdsinLiterature : Leonard Lutwack
[3] BirdsinSanskrit Literature : K N Dave

[4]  QAETR SAT9ATITT : eI Gy, 121 A, %] 27w, CAfers %[5 AR
[5] SR A werw @
[6] Birdsin Literature : Churchill Abby

15



TR <9 AR fewm

Sanjoy Shah

SACT, Department of Hindi
Asutosh College
e-mail : sanjoy.shah@asutoshcollege.in

AT ThR BT AGARITAR WY AR Wfdd BT Ufdures & | f2arerd gdd 9= Sitaq 9§ fHRrer 79 4
SITI-21d T TR BR FGT I8 THIVT a1 & b TR] JRaY o TolT SR © | JRaW 379+ o1 U1y
I TR 714 HRAT &, I8 TR B BRI &1 |99 gl & | F:%icE a8 amfi-omere) 7, fhg w7 &
fTa W= AR 7 A1 ST R8T 7 81 SR 2T SE-371a1a] 81 | S folg &=l IR 3ifas Iufiger
fARITOT T YT B14 &1, 98 A5 A1 SAToTe] & d1C Siig I8! & | S IR 4 qre” Heprer &
forg o STiaTer TelTy 1Y €, W 91d Siet & daf <& 71 | <l A1fte & SR Mg &rel % a8
R R W 9ERT 3o 21 39 A # v & 918 ol 91 A W Solagid Wifedr &
ANTET Bl THRT e oI HabdT | TRTATR D BT 3T A Heiel 7 3R TR BT gR1aTR S A

RAGY €1 e U7 <20 8 T8t al WA # AR Bl walza e/ IR | FEFTA Blel a6
et & - “I= TR {ouw I 99 qadr” (A7H) BT GG dobleie ARG TSl
31maRvi Qd SgehRofIy AHT ST o7 | AATHHT AT awel H fTenieid iR difdd ami
SiEdl | Ia AR Bl D ARHT AT | AT B WIS AR TRATRS Fa=em § S
faep i aTeeTey FwIe & wuTd ¥ e 81l 8, ST F6H BRI I8 & fdb 84 I I
W 3R PI IR IR X AT |

SHI AT BT IRA B SR I&1I Seoid AT & |71 B HM T2 BT AT 0 U7 2 | 987
T8l U AT Pl ST BT ATIRIRD A acb” I AN BH, TG, ATER gedTia o
Yl B & | SHD YA Bl SRR FR1eTT & org a2 [wgoe S & | STaf S HYfad wRu-9ryor,
TR TS BT 7@ Bl AT I qII31 IR Bl AT AT | A 76 b T4 &1 goaT of|
EHR AT H T3 DT FRUT DA FHY ST Uil Bl 1 I8l form 1 8 - TRI-2aw,
AHT-TRTIOT, HA-IM, TH-HWT 3T AT 27 BT 2D ¢ | aTeH s |0, Bleiard o
Jgder, fasmardel, $HR T=1aH, AT e i et H Tohlel= ATRIT Bl /awer &7 S
qui e 2, St TIRET &1 & IR wfeq e wan 21 e €1 RET & fafaw aRE1 w st
THTeT W1 STl 7T & | 98T GRIR) ARG A dTel § AR DI ATt IR & 31w & fawamm
& | SMfPTCl IToTdeds TRIR # Fg BT TR A 2T, 37d: TRI 91 T4 SHP Ga< &9 &
BRI IF &1 S F | AFT-ASTT, Sre 113t & ol 9 999 I8 3o el w9 9 aRdre
grair ot - “fife oo fafear Yav o, ARt oR 9 e BRI 31 anfadsret # IRaT ol Uas IR

16




IR AR Aied B 381 & | T UhR dhlelH-ArToid TR IR I Aoiidd TR & HRT
FHTST % AR B Reafd oD 81 & | TR 9T I8 g A1 98 $Ha-fdhd Td 9oy o
G T 1 & Y - AT S 6 oy Rienn o1 Bis sawen Tet o, Aiveiiyie 9919 981 &
BHIRY] HfS 3R AT BT S AT S D ARAT g Y01 b oy 39y g1 fm 1 o1
FA-H1 {1 IH TG F A & oY Tob WA ST oY | Held : AT SfA &l IR1 & fofg
&Y B SIa 3R o TF1 & HABR T 99 718 2" 59 UhR &9 G¥dd & b ddblal gRIeT
# RY @ Rerfar wwme 781 %2 |

AfRTepTeT H T8 qeh ATRAT BT R BT UL & A1 AR bret H AT TR 6IR SU&T &l T K&
& | AfdTaTer # N SN F Aiae digd & ufd gR smafad 8 <@, e g9y TR & 99 B @ §
1 STRITT YT | 4fST IRYRM el Bl AT 8 - “IT e IS ¥ ANRAT b W &b (a9 7 pal
ST AHAT §, 98 M WU a1 o011 F IP I8l H 81 JHu1 & el Pel AfD A wWR DI
FA ST &t iR S T BIRIG SIAT 81 X9 UT J@T .. 9 Bidd 9 Rt § gt vend
BHROT TG 3T THR DI §ES YIS BT Y AT HAT T ST el

AfdRTehTel b FOT EIRT < T ITAHA Bd JeRIGTd SIl < TTARTA 3 AR P 3T
wUl BT dAferd o qui fasar 2 - “fiar gerfier @ T gy wor &, R =i gof
i & armeet o) wTo-ufiET $ 7 | 98 AT & A F gordl o grd Bl 3@ 2 | ot wern fRre-
T HaTE &b Y H & | A B T STH DI HAT A H 3ifhd g8 21 U, HeATHS il &b w9 §
AT N, TIARTST DI BT TIRT b w9 H | ARG TRI DT HITGT BT VAT G ARl (=07
3 YIS B ”° g TAABR b AR 41 ¢ B 2 | T oW Al JerdIarT AT, qrdl

SR Rt o AT ¥ anrerel wenfid aRd ¥, 98 g R “Elel AR % g AR BEa
A Bl fed, 1ayyes N Rig e a2 |

Sieh Gl & | 1 | AR & Hid W e 3R B Wil IR o) dhg Hardmea 2
O 3R I ARI T U1 1 B 2 | W0l Hd e 7 gfigar, Ger, |l 3R 711 w1
TRY D) RO TET H TR 9l TS 7 | A S & RRAR 3fd vd 9r TR fHew, wdR e
“TRY Al 78, I a9 T &R e HI DI AT @ 9 HET, TR B A AT B

PHIRYT ART| g8 TARI AR fdadl Sl Bl U1 B §U haR ded o, ‘FHeg 98 T
R 1 90 & Ui Gohifie ©d 3 G 8- Th(18 A9 | IRIa BT 9T d-dl © -

s fafRar ST afdgar smaeR T v |
3R Fhd T HDhR GHR Frai 13 7 A1 17°

fdemTat # TRAT @1 Rerfa AT iR AToa® i W 9R 1:qd &l AT 59 Hlad |
ATAdTE Bl dIelaTel AT AHTE] & Q1Y BT Ydel AT URIeT YA ST IR g el T
| # AR @1 ReIfd Araeg i1 1. 9875 $IR & JJAR, KT DI A1 FHT AR 1
DT AT g1k Si1a- Bl el H 81 17 7| AT & TSI Bl Wiol 3R SThT HIE T G-

17



HaX BT ARTEAT AT I3 BT 2T AT | BT BT H=AT BT 3TIERT A a7 &b Alehi b folg
AIERT 1 &Y | BT ST 3Ty ¥ orsihal o1 fddTs 31ieie yaford sl ar ar !’ gl 99y
RfidTel & Aaitid A0 Hid f[IERT &1 anfawia gorr| $9 T9Y B Sd H IHIR 3R 44
ferroT 1 YA 1 JHRET T 81 ol oY, A8l &b dred H Al 3 AfAbrel Hidar ol A
SATFITATAT, IISTIRAT 3R AT DI I+ B 2 YR Y& =0 8l g | f[der) Jaas o
AT URART & STidd 3 Suere & | Rt smlers & [t ofiR ey wfeal § S s ol
I I U BT TTAR UT 72T 7. SATRTR YRR HYad A | TR 7R R S1 & Wb i1 Heel
P 3R IMHE B 2 | TRT Aigd &l ATadhd] HANT 3R 3T 91 Wl # a4 9= 1| T1lsT &
ST-3{T BT SN AT P TG IeAd 3R I B B | o1 -

“4g grafd U1 gafd g4 e IS |
& 7T TG IaR T BIfefd &b AR 1

ATl & A & 918 1997 SATea] & d71& ART FHIS! H TGSIIROT BT §d 9D 1T
TILAT MG DAT Bl STt SR AR SaT IR A AR M | AR BT S 37T Bl G
P foIT 31Teh T faby ST o1 TR @1 I AR GUR ¥ 7Sl 31| 59 Blel &1 FHIS GRS
TR HHWT AL, F'T FHIS, IS qer O ifthdre ARATST! STfa ¥ TRY o e
BRI HY| TRY 319 JRY & FEANT DI Bl 1| IRIR D1 Hapioiarstt F FHhads a8
AMINTS 9 T | 319 I§ T B o b JAMGMDHaT A AR SR BT AT e Rferd
TIRAT ¥ 2 Rifds Y e $1 3191a €1 BT ST Fabdl | ST A AIGHH T2 AGHIT B
I BT 2 A1 Ul BT Do 3 b Rl o Sfaa Rien 1 519 9@ 9Rd o dd1¢ U4 &
PUHSH g1 X2, S BT SrAwa B 1

Mg wret 3 Rt a1 i Reifd # W GaR axa 31 fd S w! Jdwwe 51 9
Pad 379 i IR & AT 2T 2, 9 317oT T A1 Shifdepiarsi= H- W& € | aaH 9Ra # R
TR HaT TSR, 79, gfors f®R), Wae) # Aor, 51, qdarifoll qrm gars siet
BT ATAD AN | STY T fdda I I8 TWE il © fob WITRRR AR T | TRI Bl Reafay
R BIHI 3T Tebgf ATST A1 17g AR TIRI H 37 wigdral TRART # REraf &1 Rerfd sres] Te!
T 3TR &9 9184 & & 9RA &1 91 i Jad 81 FHMYdD oY 1 84 F1eT &1 3reg STl
BT P AR B TR BT FHE 1 4 69a 2| 84 [RulTad AFRIeGA1 31 @ gv
TR ATRISHAT Bl STIFTT BT | 84 I8 A1 81T fob i1 3iR q39 Uahfa yad §a4s ol & |
ST T PIS BICT & AR T DIS 991 & | Tl 3R YT P WRER AT I &1 59 &1 B[ (a1 H4
21379 “I1Fe Siia 81 TR 81 el 3ifddl ¥ & gU 3iik affel # a1 & s1rg eferRad
Ut i Sita ¥ STel @ TaeFdHdT & -

7 q 3T, T AT, I g AN &,
3RS fawary A 41 g5 g, a1 81 AR &7

18




e e

[1]
(2]
(3]
(4]
[5]
[6]
[7]
[8]

Tz, fBa) Afec &1 s, I8-56

TR yrarRoft |, < wrfew &1 9ed sfaer, agd @, 48-65
IHI M, 919 6 AR, g8-72

M M, Gavdis, 48/3

g Sgad vd Rig aRIed, BaR a1s. 79, Te-3, Y8172

T, TG EN, HER Ferrdel, Y8-102

Tz (9.), i At &1 sfder, 98-297

R arfer a= e, ek, 98-12

19



ROMANTIC LOVE AND CAPITALISM: A GOOD MATCH
IN LATE-MODERNITY AS DEBUNKED BY EVA ILLOUZ

Soumen Das

Assistant Professor, Department of Sociology
Asutosh College
e-mail : sdas.socio@gmail.com

Abstract: Sociology of intimate life is a crucial area of investigation for sociologists since
its inception. Eva Illouz, Professor in sociology of Jerusalem University, has contributed
immensely in this field. Her works primarily reflected on the profound transformation of
intimate private relationships in 20th century. She established an intricate relationship
between romantic love and capitalism in late-modern societies. The key point of her work is
that the commercialization of romantic contexts neither harms subjectivity nor results in
social pathologies, rather the widespread consumption of amorous rituals constitutes the
core of contemporary romantic love, reinvigorating capitalism and lovers alike. Professor
[llouz ultimately claims that capitalist market and romantic love have no contradiction, but
rather a perfect symbiosis.

Keywords: romantic love, sexualization, individualization, detraditionalization and
capitalism.

Sociologist Eva Illouz of Jerusalem University has recently given us an outstanding
reflection on the transformations of romantic love in 20th century in her book Consuming
the Romantic Utopia, first published in 1997. The said book received the American
Sociological Association's Outstanding Contribution award in 2003. In her book Illouz
(2003) claimed that romantic love and capitalism make a good match in late-modernity. The
key point of her thesis is that the commercialization of romantic contexts neither harms
subjectivity nor results in social pathologies, rather the widespread consumption of
amorous rituals constitutes the core of contemporary romantic love, reinvigorating
capitalism and lovers alike (Costa; 2005). Aiming to promote dialogue between cultural
studies and the critical tradition, Illouz recovers the various connections between the
capitalist market and romantic love and claims that there is no contradiction between them,
but rather a perfect symbiosis (ibid). She identifies at least three major interfaces that ensure
the convergence between the production and circulation of goods and services and romantic
love in late-modernity. The first connection is established by the creation and diffusion of
cultural meanings associated with romantic love. A person feels excited when attracted to
someone by decoding love based on the available cultural repertoire (a network of values
and meanings) developed through a collection of images, products, books, works of art etc.
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This repertoire allows us to recognize, interpret and evaluate the essence and intensity of our
feelings for another person. At the first half of 20th century, literary compositions were
responsible for furnishing lovers with their models of communication and expected
behaviour, but this role is fulfilled in late-modernity by the culture industry and advertising
(Iouz; 2003). The second intersection between the market and love lies in the development
of a public space in which the amorous plot could unfold (ibid). This space comes in the
form of the institution of 'dating' in the new commercial settings of leisure: the darkness of a
movie theatre, a bar, over a candlelit dinner, etc. The third point of interface between
economic calculation and romantic love lies within the scope of love-related choices (Costa;
2005).Despite the idea that love goes beyond any social or physical boundaries, statistics
show, according Illouz (2003), that having similar cultural capital is the key of an amorous
commitment. Therefore, romantic love is socially endogamic.

Among these three above mentioned interfaces, Illouz paid most of her attention on
the last type, that is, the very conditions within which romantic choices are made. According
to her (2012:9), in the second half of twentieth century heterosexual romantic love has
experiences two most important cultural revolutions: 1. The individualization of lifestyles
and the intensification of emotional life projects; and 2. The economization of social
relationships. To understand the transformations of romantic love relationships based on
these two cultural revolutions in late-modernity, the notion of 'choice' might be the best
analytical category, as Illouz states. It is because choice is the defining cultural hallmark of
modernity as it embodies the exercise not only of freedom, but also of two faculties that
justify the exercise of freedom, namely rationality and autonomy (Illouz; 2012: 19). Illouz
(2012) identified two kinds of conditions within which transformations of romantic choices
have taken place: The ecology and the architecture of choice. Romantic search or the choice
of a partner has become a highly complex sociological endeavour as a result of the intense
sexualisation of romantic relations, the individualization and complexification of the search
process, the rise of marriage market that leads to competitiveness of the pairing process and
transformation of sexuality into (erotic) capital via sexual experience and success (ibid: 57).
The eroticization of romantic relations is associated with the disappearance of formal
mechanisms of endogamy and the deregulation of romantic love relations under the banner
of individualizations. By individualization, Illouz (2012: 51) mean that "individuals, not
families, become carriers of personal, physical, emotional, and sexual attributes that are
supposed to constitute and define their particularity and uniqueness and that individuals take
charge of the process of evaluating and choosing". She further added that sexual
attractiveness has become an autonomous dimension of pairing in modernity (2012: 54). It
has been shaped by the media-fashion-cosmetics industries as they received the
endorsement of the cultural industries of movies, modelling and advertisement. This
standardization of beauty and sexiness in turn has led to a kind of social hierarchy: some
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people are clearly sexually more attractive than others according to cultural codes (2012:
50). These changes set up the conditions for the emergence of 'marriage market'.
Therefore, marriage market emerges only in the conditions of modernity. The most
immediate and lasting consequence of the emergence of marriage markets is that race,
socio-economic status, and religion are no longer formal obstacles to the choice of a mate
(Iouz: 2007). It becomes open to everyone and a matter of personal taste. It is at the same
time economic and emotional, rational and irrational (Illouz; 2012: 53). People make their
choices in which economic calculus is harmoniously reconciled with emotions, but
sometimes it is subject to internal tensions between a "socially appropriate" and a "sexy"
person. This is why the sexual romantic habitus has become a very complicated issues as it
contains a variety of dispositions (ibid: 53). Romantic search, for Illouz, therefore, has
become objectively a very complex phenomenon. It is split into recreational sexual practice
at one hand and on the other hand a search for mate with emotional commitment. That is,
when we select our mate for love and commitment, we do that on the basis of equal social
status, class etc., but mate selection also happens in the context of recreational sexuality
based on classless experience of shared pleasure and pure sexuality (2012: 58).

However, the deregulation of match making process and the valorisation of sexual
attractiveness have given rise to what Illouz paraphrasing Bourdieu calls sexual fields. She
(ibid: 54) defines it as " social arenas in which sexual desire is autonomized, sexual
competition is generalized, sexual appeal is made into an autonomous criterion for selection
of a mate, and sexual attractiveness is made into an independent criterion by which to
classify and hierarchize people". The process of hierarchization of people in sexual field is
at the heart of what sociologist Hans Zetterberg has called "erotic ranking". Following field
analysis, [llouz (ibid: 55) notes that some people are more successful than others at defining
who an attractive desirable mate is, and that relatively few members are at the top of the
sexual pyramid, that they are the object of competition by a larger number of people than
others are. The rise of this new sexual field has led to a new form of domination of women by
men. Because, in pre-modern patriarchal societies men wanted to enter matrimony as they
could have control over children, women and servants. But, by contrast, in modern capitalist
societies property and flows of capital are controlled by men. Therefore, marriage making
and love become crucial to women's social and economic survival (ibid: 55) and for men
(particularly middle and upper middle class men) it becomes an option (ibid: 243). This
greater availability of choice makes men dominate the sexual field as manifested in their
greater reluctance to enter long-lasting binds or what Illouz calls 'commitment phobia'
created by the new ecology and architecture of choice.
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Abstract : Deep frying is one of the most popular means for preparing food. It is known that
fats and oils, when subjected to prolonged heating for frying, undergo a series of chemical-
physical modifications, the effects of which can be observed in the variation of the sensory
and nutritional characteristics. Oxidation plays a significant role in the development of
rancid flavours that reduce the oil's natural characteristics, and the formation of oxidized
products that may cause a health hazard. Highly oxidized oils may also produce
polyaromatic hydrocarbons that are thought to have a carcinogenic effect. The main
objective of the present study is to investigate the effects of deep frying in cooking oil and
related effects on human health. The frying experiment was conducted for five consecutive
days. Six frying media were considered here: Palm oil, Soy oil, Mustard oil, Dalda and Palm
oil from sweet shop and soy oil from fast food stall. The chemical analysis showed that there
was a significant change of the lodine value (IV), para- anisidine value (p-AV), Peroxide
value (PV) and Total Oxidation Value (TOTOX value) for each frying oil during the four
consecutive days of frying (day O to 4). Soy oil had the least stability in terms of deep-fat
frying due to a high level of unsaturated fatty acids. Conversely, Dalda had the best stability
due to the presence of high level of saturated fatty acid.

Key words: Deep frying, rancid flavours, polyaromatic hydrocarbons, iodine value, para-
anisidine value, peroxide value, TOTOX value.

Highlights:

° Deep frying is one of the most commonly used means for preparing foods, although it
is also one of the most complex and least understood process.

° Highly oxidized oils may cause some health hazard according to WHO.

° The main objective of the study was to investigate the effects of deep frying in
cooking oil and related effects on human health.

° From the study, for the deep frying purpose the oils with high amount of saturated
fatty acid are better than the oils with high poly unsaturation.
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° Avoid the fried food from food stall/sweet shop/fast food corner.
Abbreviations:

TOTOX value (Total oxidation value), WHO (World Health Organization), AOCS
(American Oil Chemists' Society), UBC (University of the Basque Country) in Spain, IV
(Iodine Value), PV (Peroxide Value), p-AV (para- Anisidine Value), LD50 (Lethal Dose
50), SO (Soy oil), MO (Mustard oil), PO (Palm oil), VG (Dalda), FDA ( Food and Drug
Administration, SD (Standard Deviation).

1. Introduction.

Cooking oil is plant, animal or synthetic fat used in frying, baking and other type of cooking.
Oils contain saturated fat and unsaturated fat which we require in our diet. They provide the
most concentrated source of energy of any food stuff, supply essential fatty acids (which are
precursor for important hormones, the prostaglandins). They are carriers for fat soluble
vitamins and serve to make foods more palatable. FDA recommends that 30% or fewer of
calories consumed daily should be from fat.

Most of the carboxylic acids of biological origin are found as esters of glycerol, that
is, as triacylglycerol. Triacylglycerol are the oils of plants and the fats of animal origin. They
include peanut oil, soybean oil, corn oil, sunflower oil, butter, lard and tallow. Generally oils
are liquid and fats are solid at room temperature. Naturally occurring fatty acids contain two
or more double bonds. The fats or oils that contain those fatty acids are called poly
unsaturated fats. Common saturated fatty acids are C14 (myristic acid/tetradecanoic acid),
Cl6(palmitic acid/hexadecanoic acid), Cl8(stearic acid/octadecanoic acid) and
unsaturated fatty acids are C16 (palmitoleic acid/cis-9-hexadecanoic acid) C18 (oleic
acid/cis-9-octadecanoic acid, linoleic acid/cis,cis-9,12-octadecadienoic acid, linolenic
acid/cis,cis,cis-9,12,15-octadecatrienoic acid) (Organic chemistry, 9th edition,
G.B.Solomon).

Though there is a high correlation between high consumption of saturated fats and
coronary heart disease, consumption of small amount of saturated fat is essential for every
person (Robert Clarke et al 1997, Mensinket al 2003.). According to Mayo clinic, oils those
have lower amounts of saturated fats and higher levels of unsaturated fats like olive oil,
avocado oil, peanut oil, canola oil, safflower oil, sunflower oil, soy oil, mustard oil and
cottonseed oils are generally healthier. Not all saturated fats have negative impact on
cholesterol. Palmitic acid in palm oil does not behave like other saturated fats, and is neutral
on cholesterol levels because it is equally distributed among three arms of triglyceride
molecule (Tony Ng Kock Wai,1993-1994) but according to researchers an adequate intake
of both poly unsaturated and saturated fats are needed for the ideal LDL/HDL ratio in blood,
as both contribute to the regulatory balance in lipoprotein metabolism (Hayes, Kenneth;
Khosla, Pramod 2007).
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Deep fried food is very popular nowadays and many health issues associated with the
quality of the oil used for frying have been raised. The oil, as well as the food, undergoes
severe changes due to the high temperature used in the process. Derived compounds are
formed during frying resulting from the oil or fat at high temperature, around 180°C, in the
presence of air and moisture (Professor Carmen Dobarganes, AOCS lipid library). Oils are
degraded to form volatile and non volatile decomposition product during frying (Melton et
al., 1994). The chemical changes in frying oil also result in changes in the quality of fried
food. The fatty acid composition of the frying oil is an important factor affecting fried food
and its stability; the oils containing unsaturated fatty acids readily undergoes thermal
oxidation due to the presence of double bond (C=C), therefore, it should have low level of
polyunsaturated fatty acid such as linoleic or linolenic acids and high level of oleic acid with
moderate amounts of saturated fatty acid (Kiatsrichartet al., 2003; Mehta and Swinbum,
2001). Oxidation of unsaturated lipids not only produces offensive odors and flavors but can
also decrease the nutritional quality and safety by the formation of secondary reaction
products in foods after cooking and processing. Decomposition products are also formed as
a result of reactions between food ingredients and oil affecting product's taste, flavour and
shelf-life (Dobarganes et al., 2000). Oxidation of the unsaturated fatty acids starts via a free-
radical reaction, producing hydroperoxides (RO2H), which are the primary oxidation
products as shown in the figure below.
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OXIDISED DIMERS
Core aldehydes
OLIGOMERS Others

Figure 1 Thermal oxidation of oil (AOCS' lipid library)

The hydroperoxides are very unstable and quickly decompose via C-C bond fission to
form secondary oxidation products, such as aldehydes, alcohols or hydrocarbons. Trans-
fatty acids and a substance called acrylamide are also produced (Abdulkarim S. M. et
al.2007).These compounds are of great concern and they can promote further degradation
and can be accumulated by the fried food, thus they may cause great concern to human

" AOCS = American Oil Chemists’ Society (AOCS)
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health. According to WHO?, highly oxidized oils may also produce polyaromatic
hydrocarbons that are thought to have a carcinogenic effect.

Are repeatedly-used deep-frying oils safe?

This is the question which is largely unanswered by the global scientific community. Deep
fried foods are high in calories which may increase the risk of gaining weight. This is the
main reason behind hypertension. Hypertension is strongly associated with obesity.
Polyunsaturated oils like soya, canola, sunflower, and corn oil degrade easily to toxic
compounds when heated. Prolonged consumption of burnt oils led to atherosclerosis,
inflammatory joint disease, and development of birth defects (Grootveld, Martin et
al.2001).

Maria Dolores Guillén, a lecturer in the Pharmacy and Food Technology Department
at the UBC’, confirms the simultaneous presence of various toxic aldehydes from the
'oxygenate, B-unsaturated group' such as 4-hydroxy-[E]-2nonenal. Furthermore, two have
been traced in foods for the first time (4-oxo-[E]-2-decenal and 4-oxo-[E]-2-
undecenal).Until now these substances had only been seen in bio-medical studies, where
their presence in organisms is linked to different types of cancer and neurodegenerative
diseases such as Alzheimer's and Parkinson's.

All these facts prompted us to carry out this project on the study of quality of burnt
cooking oil causing decrease in the proportion of unsaturated fats with the generation of
toxicity by oxidative degradation.

2. Materials and methods.
2.1 Materials:

Fresh oils mustard oil (MO), soy oil (SO), palm oil (PO) and dalda (VG) were purchased
from market and burnt oils soy oil and palm oil were collected from fast food stall and sweet
shop respectively. Glacial acetic acid, chloroform, Wij's solution, para-anisidine, sodium
thiosulphate, potassium dichromate, 10%potassium iodide solution and 1% starch were
used in the experiment.

2.2 Frying process:

Laboratory scale frying test was carried out initially on four commercial oils namely; palm
oil (PO), soy oil (SO), mustard oil (MO) and dalda (VG). 65ml of oils were taken in a round
bottle flask. Oils were heated at 180"-200°c in reflux condenser for approximately 2 hours for
five days.

> WHO = World Health Organization.
*UBC = University of the Basque Country (UBC) in Spain
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2.3 Sampling of oil for analysis:

In this study, 10 ml - 15 ml of burnt oils were collected each day after frying, in small reagent
bottle for analysis in the next day. All samples were stored at 4'C.Each day fresh oils were
added to make up oils to the initial level in the round bottle flask to replenish the used oil
before frying commenced (Warner & Knowlton, 1997; Petukhov et al., 1999). Similarly the
collected fried oil from sweet shop/fast food stall were also stored at the above mentioned
temperature. Five samples of oil were collected each at day 0, day 1, day 2, day 3 and day 4.
Day 0 oils were fresh oils collected from oil market and from sweet shops/fast food stalls
before the start of the frying. All the oil samples collected were analyzed using the same
procedure.

2.4 Methods:
a. Iodine value analysis:

The analysis is an example of iodometry. In a typical procedure, the fatty acid is treated with
an excess of the Hanu§ or Wijs solutions, which are, respectively, solutions of iodine
monobromide (IBr) and iodine monochloride (ICl) in glacial acetic acid. Unreacted iodine
monobromide (or monochloride) is then allowed to react with potassium iodide, converting
ittoiodine, whose concentration can be determined by titration with sodium thiosulfate. The
chemical reaction associated with this method of analysis involves formation of the di iodo
alkane. The iodine value (IV) of frying oil was determined according to the standard
methods mentioned in Food safety and standards authority of India ministry of health and
family welfare government of India New Delhi 2012.

b. Peroxide value analysis:

Peroxides are the main initial products of autoxidation. The classical method for
quantitation of hydroperoxides is the determination of peroxide value (PV). The
hydroperoxide content, generally referred to as PV, is determined by aiodometric method.
This is based on the reduction of the hydroperoxide group (ROOH) with iodide ion (I ).The
amount of iodine (I,) liberated is proportional to the concentration of peroxide present.
Released 1, is assessed by titration against a standardized solution of sodium thiosulfate
(Na,S,0,) using a starch indicator.The American Oil Chemists' Society (AOCS) method
was followedhere to determine peroxide values of oils.

c¢. Para-anisidine value analysis:

para-anisidine (p-anisidine), a grey-brown solid, is the least toxic of the three isomers of
anisidine (oral LD50" = 1,400 mg/kg) but still causes blood damage upon oral ingestion,
inhalation or skin contact. If heated strongly, it may release very toxic fumes of nitrogen
oxides. p-anisidine reacts with secondary oxidation products such as aldehydes and ketones

“LD50 = Lethal Dose 50.
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in fats and oils to form products that absorb at 350 nm wavelength of light. The AOCS
method was used to determine the p-anisidine value.

d. TOTOX value:

TOTOX (total oxidation value) is used to describe total oxidation to which oil has been
exposed.

PV x2+ AV =TOTOX
3. Results and Discussion
3.1 Changesiniodine value (IV):

Table 1 shows the changes in IV of the oils during 4 consecutive days of frying. The IV
indicates the degree of unsaturation of the oils. A decrease in IV can be attributed to the
destruction of double bonds by oxidation and polymerization. Changes in IV over the 4 days
frying period from the initial values for SO’; 127.51-114.75 was larger followed by that of
MO®; 102.33-94.47. Lesser changes were found in PO’; 56.73-50.26 and VG"; 48.35-
43.30.This meant that VG and PO were less susceptible to oxidation than SO and MO. In
table 2 same results were obtained in case of SO from fast food stall and PO from sweet
shop, change of iodine-value in case of former was greater than the later.

3.2 Changes in peroxide value (PV):

Tablel shows the changes in the PV of the oils from day O to 4. There was an initial sharp
increase in the PV for SO from day O to day 1 after which the rate slows down and again
increases, while PO, MO and VG showed a gradual increase throughout the frying time.
Peak values for the PV (miliequivalent O,/kg oil) were attained after day 4. Rapid increase in
PV in SO showed the oil to be very unstable to oxidative degradation. This was largely due to
the high amounts of unsaturated fatty acid in the oil. SO has the highest percentage of linoleic
and linolenic acid and showed less stability to oxidation than the other oils.

Table 1: Change of Iodine value and Peroxide valueduring deep frying of
cooking oils(in Lab).

Days MO PO SO VG

IV (gL/100 goil)| O 102.33+0.00 56.73+0.27 127.51+1.51 48.35+0.56
100.87+1.10 55.14+0.28 123.99+1.43 46.87+0.00
99.18+0.00 53.87+0.28 121.32+0.75 46.00+0.59
96.66+0.00 51.94+0.28 118.00+1.56 44.68+0.00
94.47+1.03 50.26+0.54 114.75+0.77 43.30+0.29

AW N~

Values are expressed as mean+SD’. (n=2)

* SO = Soy oil. * MO = Mustard oil.
PO = Palm oil. * VG = Dalda.
’SD = Standard Deviation.
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Days MO PO SO VG
PV, meqO,/kg 0 2.038+0.18 0.00«0.00 1.482+0.00 2.964+0.00
1 2.470+0.00 1.235+0.00 3.397+0.31 3.088+0.00
2 3.672+0.00 3.978+0.31 2.754+0.31 3.213+0.47
3 4.570+0.30 4.113+0.45 5.179+0.30 3.960+0.30
4 5.459+0.00 4.549+0.30 6.369+0.30 4.852+0.00

¢ 1,/100g of oil
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PO

MO
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Figure 3:change of peroxide value with frying time (Lab).

Table 2: change of IV and PV of burnt oil collected from sweet shop and fast food stall.

Days Palm oil from sweet shop Soy oil from fast food stall
IV(g 1/100 g oil) 0 52.42+0.5 130.52+1.01
1 49.14+0.37 123.56+0.75
2 46.47+0.00 120.17+1.48
3 45.13+0.56 119.54+1.40
4 42.89+0.27 115.89+0.64
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Days Palm oil from sweet shop Soy oil from fast food stall
PV, meqO,/kg 0 1.511+0.00 0.944+0.19
1 2.632+0.00 2.068+0.19
2 3.384+0.00 4.136x0.00
3 5.801+0.19 7.860+0.37
4 8.901+0.00 11.126+0.00

Values are expressed as mean+SD. (n=2)

y =-3.328x +

-

128.59

R?=10.9098

FRYING TIME (DAYS)

SOy oil

palm oil

Figure 4: change of iodine value with frying time(Sweet shop and fast food stall).
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Figure 5: change of peroxide value with frying time(Sweet shop and fast food stall).
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3.3 Changes in p-anisidine value (p-AV):

It determines the amounts of aldehyde (principally 2-alkenals and 2,4-alkadienals) in
animal fats and vegetable oils. The method is used in combination with peroxide value to
assess the extent of oxidative rancidity. Table 3 and 4 shows the changes in the p-AV of the
oils from day O to 4. There was an increase in the p-AV in all the oils with increasing frying
time. This happened because the less stable primary oxidative products (hydroperoxides)
decompose further to form aldehydic compounds. The change in p-AV of VG and PO were
found to be lower than the rest of the oils tested, with the highest values obtained in SO and
MO. This confirms the results of the PV that showed the two oils to be more susceptible to
oxidation at high temperatures than VG and PO. In case of oils, collected from sweet shop
and fast food stall the p-anisidine values were very high.

3.4 Determination of total oxidation (TOTOX value):

p-AV is often used in the industry in conjunction with PV to calculate the so-called
total oxidation or TOTOX value given as: TOTOX =2PV + p-AV (Shahidi&Wanasundara,
2002). The results of this analysis are shown in Table 3. After the fourth day of frying, the
TOTOX value of VG (40.764) was found to be lower than PO (45.658), SO (68.478) and
MO (54.948). The lower TOTOX value of VG shows that the oil is more stable to oxidative
rancidity than the rest of the oils used. The higher TOTOX value of SO was due to the high
percentages of polyunsaturated fatty acids present in the oil. It contains high amounts of
linoleic and linolenic acids. In contrast MO contained high amounts of monounsaturated
(oleic) acid, while PO contained high amounts of saturated (palmitic) and monounsaturated
(oleic) acids. This gives the latter oils their oxidative stability more than the SO. In table 4
TOTOX values of PO collected from sweet shop and SO collected from fast food shop were
very high than the values obtained under the lab experiment.

Table 3: changes of P-AV and TOTOX value during deep frying of oil in lab.

Days MO PO SO VG
p-AV 0 4.46+0.17 1.47+0.22 2.92+0.12 5.09+0.54
1 6.40£0.17 6.63+£0.26 7.78+0.33 7.19+0.31
2 15.47+0.56 11.21+0.02 14.98+0.56 12.81+0.17
3 29.05+0.20 25.53+0.87 39.48+0.55 22.33+0.20
4 44.03+0.77 36.56+0.31 55.74+0.36 31.06+0.77
TOTOX value 0 8.536+0.53 1.47+0.22 5.884+0.12 11.018+0.54
(2PV + p-AV) 1 11.34+0.17 9.10£0.26 14.574+0.95 13.366+0.31
2 22.814+0.56 19.166+0.64 20.488+1.74 19.236+1.11
3 38.19+0.80 33.756£1.77 49.838+1.15 30.25+0.80
4 54.948+0.77 45.658+0.91 68.478+0.96 40.764+0.77

Values are expressed as mean+SD. (n=2).
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Figure 6: change of para - anisidine value with frying time (lab).
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Figure 7: change of TOTOX value with frying time (lab).
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Table 4: changes of P-AV and TOTOX value of burnt oil from sweet
shop and fast food stall.

Days PO SO
p-AV 0 .785+0.00 2.000+.026
1 33.60+1.39 54.62+0.59
2 46.31+1.02 82.53+0.20
3 58.91+0.54 89.74+1.11
4 65.20+0.77 104.24+0.56
TOTOX value 0 3.807+0.00 3.888+0.41
(2PV + p-AV) 1 38.864+1.39 58.756+0.37
2 53.078+1.02 90.802+0.20
3 70.512+0.92 105.460+1.85
4 83.002+0.77 126.492+0.56

Values are expressed as mean=SD. (n=2).

The oils from the sweet shop and fast food stall also showed that the oxidative stability of
palm oil is greater than soy oil. In Table 4 the TOTOX value (total oxidation) of soy oil
(126.492) was found higher than the TOTOX value of palm oil (83.002) after 4 days of
frying. But all the parameters of burnt oil from sweet shop and fast food stall was found
higher than the fried oils in lab experiment.

y =23.96x

18.706

R?=0.8801 -

soy oil
palm oil
— Linear (soy oil)

Linear (palm oil)

Figure 8: change of para - anisidine value with frying time (Sweet shop and fast food stall).

34



palm oil

— Linear (soy oil)

)

>
P
=
~
o

— Linear (palm oil)

Figure 9: change of TOTOX value with frying time (Sweet shop and fast food stall).

4. Conclusion :

One of the most important conclusions to be drawn from this study is the oils (Palm oil,
Dalda, Mustard oil) with the high percentage of saturated and monounsaturated fatty acid
shows better oxidative stability than the oils (Soy oil) containing high percentage of
polyunsaturated fatty acid (linoleic and linolenic type). So for the deep frying purpose the
oils with high amount of saturated fatty acid are better than the oils with high poly
unsaturation. While consumption of small amount of saturated fat is essential, researchers
found high correlation between high consumption of such fats and coronary heart disease.
The oil with high unsaturation become rancid at high temperature and also in case of
industrial processing it can form Trans - Fatty acid which is harmful to our health. So it is
important to use mixture of oils. That's why the blending of oils are gaining popularity now a
days. The result also shows that at sweet shop and fast food stall the oils are heated over a
long period and thus the chemical changes are rapid. So itis easy to say, these over burnt oils
are harmful to our health and we must avoid the foods fried in this type of oil. Finally we
have got our answer that deep frying of cooking oil is not safe.
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FIBONACCI NUMBERS AND THEIR APPLICATIONS
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Abstract: Fibonacci numbers give rise to a number widely known as the "Golden Ratio",
denoted the Greek numeral Phi (¢). The Golden Ratio is a representation of beauty and
perfection. These numbers are observed in many places around us, namely in nature, art and
architecture, human body, music and even in the universe. They are in nature - in the
distribution of sunflower seeds, branching in trees, phyllotaxis (the arrangement of leaves
on a stem), hexagonal bracts of a pineapple, the flowering of an artichoke, the arrangement
of a pine cone's bracts etc. the cochlea of our inner ear, and in the galaxies. Many flowers
have the number of petals that correspond to a Fibonacci number. For example, white calla
lilies have 1 petal each, euphorbia milii flowers have 2 petals, lilies and irises have 3 petals,
buttercups have 5 petals, bloodroot and some delphiniums have 8 petals, corn marigolds
have 13 petals; some asters and chicory have 21 petals and daisies can be found with 34, 55,
or 89 petals. Fibonacci numbers are present in art- as a modern day photography techniques
and in the works of old master artists such as Da Vinci and Michelangelo. They are also
present in architecture - as seen in the Parthenon and Great Pyramids of Giza. Now a days
Fibonacci numbers plays very importantrole in coding theory also.

Keywords: Fibonacci Numbers, Golden ratio, Human body, Medical Sciences.
Introduction:

The Fibonacci numbers or Fibonacci sequence are the numbers in the following sequence:
1,1,2,3,5,8,13,21,34,55,89, 144,233,377,610....

Each number, except for the first two, is the sum of the previous two numbers in the
sequence, i.e, Fn = Fn-1+ Fn-2, where Fn is the nt Fibonacci number. The Fibonacci
sequence is named after the Italian mathematician Leonardo Fibonacci.

Some Important Properties of Fibonacci Numbers
1. The sum of any ten consecutive Fibonacci numbers is divisible by 11:

2. The sum of the first n Fibonacci numbers is equal to the Fibonacci number two further

1 F,+F, g +F,+t...+F,9)
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along the sequence minus 1:

3. The sum of the consecutive even-positioned Fibonacci numbers is 1 less than the
Fibonacci number that follows the last even number in the sum:

Fr +F4 +........ + Fhy =Fo,y —1.

4. The sum of the consecutive odd-positioned Fibonacci numbers is equal to the Fibonacci
number that follows the last odd number in the sum:

Fi+ F3+ Fs+...... +F,, =F,,

5. The sum of the squares of the Fibonacci numbers is equal to the product of the last number
and the next number in the Fibonacci sequence:

F2+F} +F] +.... +F>=FF

n n n+l

6. The difference of the squares of two alternate Fibonacci numbers is equal to the Fibonacci
number in the sequence whose position number is the sum of their position numbers:

2 2
E—F L, =5,

n n

7. The sum of the squares of two consecutive Fibonacci numbers is equal to the Fibonacci
number in the sequence whose position number is the sum of their position numbers:

F’+F >=F.

n+l 2n+1

ged( Fyyy» Fy) = Focd(m, n) swhere m, n are integers greater than 2.

n+l

9. The sequence {Xn} where x,= is convergent.

n
1/1=1 34/21 =1.61904...
2/1=2 55/34=1.61764...
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3/2=1.5 89/55=1.61818...

5/3 =1.6666... 144/89 =1.61797...
8/5=1.6 233/144=1.61805...
13/8 =1.625 377/233=1.61802...
21/13 =1.61538... 610/377=1.61803...

Graphical Representation

Fibonacei munber

We can see from the graph also that the ratio to be converging to a particular value, whose
valueis 1-61803 approximately.

This number is called the Golden Ratio or The Golden Number, denoted by the Greek
alphabet .

Analytical Proof of Convergence:

We have x1=1,x2=2,)€3=%,x4=§,x5=8 1

We see that x; < X3 < Xs...., and X, > X4 > Xg....so that the sequence {xznfl} is monotone increasing while the

sequence {xzn} is monotone decreasing.

F, F,+F,_ Fol o
1';*“ = ”Fi”l =1+ 7 L Since 0< F;" <1, for n>2,s0 1<x, <2,Vn e N .Therefore the sequence
n n n n

Also, x, =
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{x,} is bounded and as such the sequences {xznfl} and {xzn} are also both bounded and hence both are

convergent. Let Ltx,,_; =1, Ltx,, =1,.

1 1
=1+— .S0 x,, =1+ and X,,,,; =1+ —— Then taking limits we have
Xn X2n-1 X2n

F, F, 1 +F,
Now X —Int2 _ TntlTn
n+l Fi Fun

1 1
l,=1+—and [, =1+—=1/ =1,,since /;/, #1.
l h
Hence it follows that the sequence {x, } is convergent.

1

Let Ltx, =1. Now X, =1+i:>th _ —1+Lti:>l—1+7

Xn Xn

=12 —1-1=0=1=45 a3 x >1=150.
1+f

Fun
F,

Thus the sequence {xn }, where x, = , converges to the number which is approximately equal to

1-618034.

Golden Ratio in Human Body

The golden ratio is manifested throughout the structure of the human body. Some of them
are depicted below.

1. Human Hand

A. Theratio of the forearm to hand is .

B) Human hand has 5 fingers, each
finger has 3 joints so that there are four
bone parts in each finger (except the
thumb). Average lengths of these four
parts of a finger are in the ratio 2:3:5:8
(four consecutive numbers of
Fibonacci sequence). The proportion of
the middle finger to the little finger is

also ¢.
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2. Human Body Structure.

A) The ratio of the distance between the naval
and the top of the head

and the distance between the shoulder line and
the top of the head is ¢.

B) The ratio of the distance between the naval
and the knee and the

distance between the knee and the end of the
foot is @.

C) The ratio of the distance between the naval
and the foot and the height of a human being is

0.
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D) The ratio of the distance between the
shoulder line and the top of the head and
the length of the human head is ¢.

3. Human Dentistry.

A) The four front teeth, from central
incisor to premolar are in the Golden
Proportion to each other. This phenomenon
can be used to assist us in perfecting the
aesthetics of the eight front teeth.

B) The height of the central incisor is in
the Golden Proportion to the width of the
two central incisors.
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4. Human Face

A. Eyes to nose flair to nose base = ¢.

B. Eyes to Nostril top to Center of lips = ¢.

C. Eyes to Nose base to Bottom of lips = ¢.
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D. Eyes to Center of lips to bottom of chin = ¢.

E. Nose flair to Bottom of lips to Bottom of
chin = ¢.

F. Nose flair to Top of lips to Bottom of
chin = ¢.
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G. Top of lips to Bottom of lips to Bottom of chin= ¢.

H. Top of lips to Center of lips to Bottom of lips = ¢.

I. Arc of eyebrows to Top of eyes to Bottom
of eyes = ¢.
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J. Arc of eyebrows to Top of lips to Bottom of
chin = ¢.

K. Side of face to Outside of eyes to Center of
pupil = o.

L. Side of face to Outside of iris to Inside of eye
and Inside of eyebrow = ¢.
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M. Side of face to Inside of iris to Center of
face = .

N. Side of face to Inside of nearer eye to inside
of further eye = ¢.

O. Side of face to Center of face to Outside of
further eye = ¢.
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P. Side of face to Inside of further eye to opposite
side of face = ¢.

5. Human Lungs

A) Golden ratio exists in the structure of the lung.
One feature of the network of the bronchi that
constitutes the lung is that it is asymmetric. For
example, the windpipe divides into two main
bronchi, one long (the left) and the other short
(the right). This asymmetrical division continues
into the subsequent subdivisions of the bronchi.
It was determined that in all these divisions the
proportion of the long bronchus to the short was
always .

B) The pressure of the blood changes during the
cardiac performance. It reaches the greatest
value equal to 115—125 mm of the mercury
column in the left heart ventricle at the moment
of its compression (systole). At the moment of
the cardiac muscle debilitation (diastole) the
pressure decreases to 70— 80 mm of the mercury
column. The ratio of the maximum (systolic)
pressure to the minimum (diastolic) pressure is
equal, on the average, to 1.6,that is, is close to ¢.
Also the durations of systole (¢,), diastole (z,) and
full cardiac cycle (T) are in the golden
proportion, thatis, T: £,=¢,:¢,= ¢.
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6. Human Gene

Genes are made of a chemical called DNA.The
structure of a DNA molecule is double helix and
is based on the golden ratio. It measures 34
angstroms long by 21 angstroms wide for each
full cycle ofits double helix spiral. 34 and 21, of
course, are numbers in the Fibonacci series and
their ratio is 1.6190476, which is close to the
Golden Ratio ¢.

APPLICATIONS INMEDICAL SCIENCES

It is an experimental truth that more the presence of Golden Ratio in an object, more it is
perfect from every aspects and pleasing to our eyes. Since the Golden Ratio can always be
observed in the human body, it can be used in different fields of medical sciences such as
artificial limbs, orthopedics, anatomy, cardiology, plastic surgery, genetics etc. That is why
the Golden Ratio plays an important role to the human beings.

CONCLUDING REMARKS:

The golden ratio @ is a number with special properties and aesthetic significance in nature.
An enormous number of things in the universe are closely related to the ratio, including our
human body. In this article some of the aspects of the human body are depicted where
golden ratio is observed. This very fact could be of great use in the study of medical
sciences. For accuracy in some medical treatments, Golden Ratio might be a great resource.
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Abstract : Backscattered data of MST radar situated at Gadanki, Tirupati, India are
analyzed for some magnetically quiet days. The days when plume is observed at Gadanki,
GPS satellite signals are checked from Kolkata. Those satellites are selected which are
collocated with the north beam of the radar signal in the ionosphere observed from Gadanki.
GPS satellites showed scintillation on those days, when from the Radar backscattered data
ESF/plume was observed. In the early evening hours, GPS scintillation in association with
strong 50 MHz radar backscatter in a common 1onospheric volume implying near
simultaneous generation of large scale and 3 meter irregularities.

Keywords : lonosphere, Equatorial Spread F, GPS, Scintillation
1. Introduction :

The dynamics of the plasma bubbles is one of the important aspects of the phenomenon of
Equatorial Spread F (ESF). Since its discovery near a century ago (Booker and Wells,
1938), considerable experimental and theoretical investigations have been undertaken
towards an understanding of Equatorial Spread F (ESF) phenomena (Fejer & Kelly, 1980).

The evolution of ESF irregularities, leading to a wide range of scale sizes, seems to
involve the operation of a hierarchy of processes (Ossakow, 1981). Experimental (Kelley et
al., 1976; Woodman and La Hoz, 1976) and numerical simulation studies (Scannapieco and
Ossakow, 1976) of the nighttime equatorial F region has given evidence for rising bubbles
(plasma density depletions). That the rising plume represents the plasma bubbles has been
confirmed through evidence from combination of radar, rocket and satellite observations
(Tsunoda, 1980; Rino et al., 1981). The bubbles so generated steepen on their top, get
polarized, and rise to the topside of the ionosphere through enhanced electrodynamic drift
(Anderson and Haerendel, 1979).

Studies of ESF using the 50 MHz radar at Jicamarca, observatory near Lima, Peru
have been carried out since the sixties (Farely et al., 1970; Woodman & LaHoz, 1976;
Farely & Hysell, 1996). The plumes observed on the radar Range-Time-Intensity (RTI)
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maps have been interpreted in terms of plasma bubbles generated in the post sunset
bottomside F region. Tsunoda & White (1981) first reported that the bottomside F layer is
indeed altitude modulated, and the altitude modulation actually leads to the large-scale
characteristics of equatorial backscatter plumes. Coordinated study of equatorial
scintillation, in situ and radar observation of nighttime F region irregularities were done by
Basu et al. (1980). Rastogi and Aarons (1980) attributed the seasonal variations of the
occurrence of ESF at different longitudes to the time delays between the sunset and reversal
of the ionospheric electric fields. Raghava Rao et al. (1992) studied the effect of vertical
winds on Rayleigh-Taylor growth rates and reported that downward wind pushing the F-
region into lower altitudes of higher recombination rates does not favor the Rayleigh-Taylor
growth rate, while an upward wind acts in a way such that it lifts the ionization to the higher
altitudes favouring the Rayleigh Taylor instability growth. Chandra et al. (1997) operated
digital ionosonde, scintillation recording system and Langmuir probe carried by a RH-560
rocket during Spread-F condition from SHAR (14° N dip), alow latitude station in India and
reported that the virtual height of the F layer (h“F), rose to higher altitudes (~400 km) on
Spread-F days than non spread F days (~ 300-320 km). It has also been reported that the
electric field reversal occurred around 1930 LT on Spread-F days and around 1900 LT on
days without spread F. The upward vertical drift velocities exceeded S0m/sec on spread F
days. Rao et al. (1997) made a study on radar observations of updrafting and downdrafting
plasma depletions associated with the ESF at Gadanki, Tirupati. Hysell (2000) made an
overview and synthesis of plasma irregularities in ESF and reported that three varieties of
irregularities occur, all produced by ionospheric interchange instabilities. Type-I and type-
[T irregularities exist on magnetic flux tubes controlled by the E region and F region dynamo
respectively, whereas type-IIl irregularities are due to very strong polarization electric
fields. Patra et al. (2005) made simultaneous observations of equatorial Spread-F
irregularities with an 18 MHz radar from Trivandrum and a 53 MHz radar from Gadanki and
found that the irregularities occurred at both the locations nearly at the same time but are
observed for longer duration at Gadanki than at Trivandrum.

The main objective of this work is collocated observation of equatorial irregularities
for geomagnetically quiet days using Gadanki radar data and GPS scintillation data. For this
purpose, those days are selected for analysis when Radar backscattered data are available
during the equinoxes of 1998-2004. The operating frequency of Gadanki radaris 53 MHzi.e
its wavelength is approximately 6 meter. The radar can detect the irregularities of scale sizes
of half the wavelength of the transmitting signal which is 3 meter. The GPS satellite signals
are examined at the common ionospheric volume probed by the radar beam and the GPS
link. Since GPS satellites orbit the earth at 20,200 km at different look angles, the
corresponding subionospheric points at 350 km height even from Kolkata may sometimes
be close to the NARL north beam and collocated observation is possible. Figures 1 shows
locations of Tirupati, Kolkata and position of northern crest of EIA in Indian map.
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Figure 1 : Location of Kolkata, Gadanki and Northern crest of EIA

2.Data:

In the present work the F region backscattered data of MST radar situated at Gadanki (13.5°
N, 79.2"E, 6.3" N mag lat), Tirupati is used for the observation of equatorial irregularities.
The MST Radar is a high power, coherent, pulse Doppler radar operating in the VHF band
of frequency. It is an excellent system for atmospheric probing in the regions of
Mesosphere, Stratosphere and Troposphere (MST) covering up to a height of 100km. It is
also used for coherent backscatter study of the ionospheric irregularities above 90km. It
operates at 53 MHz with a peak power of 2.5 MW. It is sensitive to backscatter from waves
which satisfy Braggs matching condition. This condition requires that kr = ks + km, where
kr is the radar wave vector, ks the scattered wave vector and km is the wave vector in the
medium. Since ks = - kr for backscatter, it follows km = 2 kr. Thus for 53 MHz radar (1=6 m)
it detects only waves with wave vectors corresponding to a 3 m wavelength. The Phased
antenna array consists of two orthogonal sets, one for each polarization arranged in 32 x 32
matrixes over an area of 130 x 130 meter. The radar beam can, in principle, be positioned
electronically at any look angle within 20" off zenith in the East-West and North-South
planes. For the spread F observation the radar beam is oriented at 14.8° due magnetic north
which is the nominal direction looking transverse to the earth's magnetic field at a height of
about 333km to satisfy Bragg's matching condition.

The signal-to-noise ratios (SNR) of the L1 (1575.42 MHz) transmissions from the
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GPS and GLONASS satellites has been observed from Kolkata by a stand-alone C/A code
Ashtec (model GG24) receiver The geomagnetic data are available from the website
http://swdewww.kugi.kyoto-u.ac.jp/. The two cases are discussed here.

3.Results:
(a) March 20,1998 :

Range-Time-Intensity (RTI) maps of March20, 1998 which represents backscattered
intensity as a function of altitude and time, is shown in Figure 2 where the different shades
denote different signal to noise ratio (SNR) in decibels (dB).

Figure 2

The figure shows the series of plumelike structure from nearly 20:00 IST [IST =UT
+ 5:30] to 23:00 IST. Four distinct plume structures with intensities modulated in time can
be found. The first plume of nearly vertical structure extends from 230 km to 580 km around
20:00 IST. The second plume was observed at about 21:19 IST at an altitude of about 230
km and reached a height of about 430 km. The third plume is observed around 21:50 IST and
extends from 260 km to 505 km. The fourth and less intense small plume is observed at
23:00 IST from 254 to 420 km height. A plume in the RTI map is an indicator of a deep
plasma depletion rising up through the F peak under the influence of well developed
irregularities which are thought to be generated by interchange or generalized Rayleigh
—Taylor instability. The tilt of the plume could be explained by a sheared drift in the
ionosphere when the east-west drift is faster at lower altitudes than at higher ones
(Woodman and Lahoz, 1976). From the hourly values of Dst index it is found that there is no
magnetic storm on this day.
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The hourly polar plots of Scintillation Index (S.I.) calculated from CNO of the GPS
satellites signal recorded at Kolkata during 16:00-18:00 UT (19:30-23:30 IST) on this same
day are shown in Figure 3.

INMARSAT
NB OF MST RADAR

Figure 3

The 'plus sign' denotes the 350 km subionospheric point of the north beam of MST
radar at Gadanki, Tirupati which is orthogonal to the magnetic field line. The different
ranges of SI are denoted by different shades. It is observed that GPS Sv 1 is nearly in the
common ionospheric volume probed by MST radar beam and it showed scintillation in the
range of 6-10 dB and 16-20 dB in conjunction with the backscatter returns from 3 meter
irregularities during 16-17 UT and 17-18 UT

(b) March 17,1999 :

On this day also, 4 plume structures was developed near Gadanki, Tirupati, as observed
from radar 50 Hz backscattered data. There is a clear picture of modulation of base of the
plumes with progress of time. Figure 4 shows the RTI plot of March 17, 1999. The polar plot
of S4 data from GPS CNO data are shown in Figure 5. It is found that during 15:30-16:30UT
SV29 is situated near the MST radar north beam and it showed scintillation in this satellite
link with S.I. in between 16-20 dB.
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Figure 4

4. Discussions :

Simultaneous radar and GPS signal scintillation observations at and Gadanki help to
understand the ESF hierarchy. On both the day, The height of the plumes slowly decreased
with progress of time reavealing the descending nature of F region during nighttime. It is
found that on March 20, 1998 the plumes were detected by MST radar from Gadanki. GPS
satellites encounter scintillations >10 dB at the common ionospheric volume probed by the
north beam of MST radar. Observing the simultaneous observation of radar backscattered
plume and GPS scintillation it proves that during the early phase of ESF, small scale and
medium scale irregularities implies simultaneous generation of large scale (nearly 1 km to
100m) and 3 mirregularities near the geomagnetic equator.

Figure 5
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UNIQUE WASTE WATER CULTURE SYSTEM -
HIDDEN GEM OF KOLKATA PORT TRUST AREA

Basudha Basu

SACT, Department of Zoology
Asutosh College
e-mail : basudha.basu@asutoshcollege.in

Abstract : Purified sewage or industrial water can be reused after proper treatment for
pisciculture. For this paper, studies were conducted on the Mudialy Fishermen's
cooperative society, Taratala, Kol —700024. Its a hidden gem in Kolkata Port Trust area not
much in the lime light. Waste water including heavy metals, domestic sewage, waste from
industrial belt come into inlet ponds. Incoming industrial, domestic waste water moves via
stilling ponds. At first waste water passes through six ponds which are known as 'anaerobic
tanks' in which water is treated with lime which serves to neutralise acids while also
precipitating various metals into solids that can be recovered. Water hyacinths are kept in
tanks. Hyacinth is a well known saprophytic plant that derives nutrition from dead and
decaying matter, so these plants are used to facilitate absorption of oil, grease, heavy metals.
Second tank into which water moves from the first through a narrow passage (culvert in the
upper level) is used to rear exotic species, which are used as natural pollution indicators.
After that water flows into the third pond through a canal which is filled up with saprophytic
water hyacinth. In this way water quality is improved at each step and therefore nutrients
and mineral contents can be recycled and water can be utilised for fish culture. Through
waste water processing, levels of suspended, dissolved, volatile solids, alkalinity,
phosphate, mercury, COD, BOD can be lowered. This purified waste water can be used for
cultivation of fishes. In this way waste water is processed and can be reused in pisciculture
as well as help to keep the environment pollution free.
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Introduction :

Nature park is mainly Known as Mudialy Fishermen's Cooperative Society (MFCS).
Nature Park or MFCS mainly deals with waste water processing and pisciculture.lt is
situated at south belt of kokata, Taratala,Kolkata—700024.

Briefidea on MFCS :

MECS is situated in the south — western fringe of Kolkata.It is mainly water logged waste
land filled with water hyacinth used by Kolkata Port Trust for dumping garbages.
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Aim of MFCS:

MEFCS is running a waste water processing system in a sustainable way to ensure the
reduction of water pollution and along with culture of fishes in the processed water.

Necessity of waste water processing :

Waste water including domestic sewage and waste from mainly agro-industrial areas can be
purified step by step. Purified sewage or agro- industrial water can be reused after proper
treatment for pisciculture as nutrient and mineral contents of water are recycled. By the help
of waste water treatment method we are focusing towards the future prospect of resolving
the water scarcity issues and we can use the processed water for culture of fishes too.

Source of waste (INLETS) :

Sewages from large number of industries are coming to the MFCS and get processed.
Industries like various petrol pump and petroleum companies i.e. Hindustan petroleum,
factories like steel, leather, metal box etc, manufacturing companies like Voltus, Hindustan
Sanitaryware, Balmer Lawrie, [.T.C, Brooke Bond, Kajaria etc, are included and many
more. Domesticated sewages are coming from KOPT. (Kolkata Port Trust) quarters.

Fig : 1 Names And Distribution of Industries Surrounding Nature Park (MFCS)

Outlets :
Ganga through Moni Khal (canal).
Basic culture protocol :

The basic principle of waste water processing in the MFCS is totally carried out in a natural
way.
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Whether the water is flowing or stagnant in nature :

Water is flowing in nature.

Flora and fauna in MFCS :

Flora:

Various kind of algae (mainly chlorophyta-green algae), azolla (Azolla pinnata), water
hyacinth (Eichhornia crassipes).

Fauna:

Lots of fish faunas are being identified in their ponds. They are prawns and crat fauna, snail
fauna and snake fauna. Other than those—'Chanda', 'Mourala' and 'Punti' which are known to
be fresh water varieties of sensitive nature.

Waste water treatment procedure in MFCS :

1.

Waste water come into the inlet pond.

2. At first waste water passes through six ponds known as 'ANAEROBIC
TANKS'.

3. Within anaerobic tanks water is treated with lime which serves to neutralise
acids while precipitating various metals into solids that can be recovered.

4. Water hyacinths are kept in the tanks. Hyacinth is a well known saprophytic
plants that derive nutrition from dead and decaying matter, so these plants are
used to facilitate the absorption of 0il , grease and toxic materials.

5. The second tank into which water moves from first through a narrow
passage(culvert at the upper level).

6. This place is used to rear exotic, predatory, omnivorous fishes like singhi
(Heteropneustes sp.), magur (Clarias sp.), koi ( Anabas sp.) which are used as
natural pollution indicators.

7. After that water flows into third pond through a canal which is filled up with
saprophytic water hyacinth.

8. By this way the water quality is improving in each step and mineral contents of
the waste water can be recycled and now water can be utilised for pisciculture.

Canallock gate :

Lock gate system is used at MFCS. There are two lock gate systems -one lock gate at entry
point of waste water and the other one is at discharge or exit site(the point where water
moves to another pond or to the river).
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Fig : 2 Overview of Waste Water Processing Model

Positive aspects of waste water processing :

Through the waste water treatment level of suspended, dissolved, volatile solids,
alkalinity, phosphate, COD,BOD can be lowered . This purified waste water can be
used for cultivation of fishes.

By treating waste water it serves proper scope for purification which in turn
decreasing the water pollution as well as provides protection of environment from
pollution.

This treatment helps to produce disease free fishes.
Waste water treatment ensures large amount of aquatic resources.
Treatment & Pisciculture in MFCS :

Regular fishing plays a critical role in purifying the water as well as the environment
and to maintain the ecological balance.

Fishes are cultured at MFCS namely -catla (Catla catla), Rohu (Labio rohita), bata
(Labeo bata), mrigal (Cirrhinus mrigala), common carp (Cyprinus carpio), silver
carp (Hypophthalmichthyes molitrix) etc.

As the water is being processed so that there is less possibility of disease occurence
in fishes .

Fig : 3 Culture in MFCS
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Map of MFCS :

Uniqueness of MFCS other than East Kolkata Wetland :

At MFCS waste water is being processed by canal system, so that sedimentation takes place
which helps to process the waste water. In case of East Kolkata Wetland oxidising tank,
settling tanks and solar energy are used for processing of water.

According to the 1990 NEERI report, the climatic condition of the area helps to
facilitate conversion of organic waste into protein rich micro algae for raising up catch of
fish without much supplementary feeding and to reduce the cost of aquaculture.

Regular monitoring is done in MFCS. Monitoring by regular fishing is important as
if any diseased fishes are found during fishing then it will be an indicator for quality of water.

Wetlands are known as natures's kidney. MFCS is maintaining wetlands. By
processing the waste water and culturing the fishes in processed water MFCS helps in
maintaining ecological balance.

Limitation of the waste water treatment :

° Asin this system water is processed by water hyacinth soitis time consuming.

° Some scientific gadgets can be used for the waste water-treatment. Filters &
chimneys can be introduced to the initial step so that the process can be conducted
faster.

° This process is scientifically approved but it is not being introduced in to local

drainage system, domesticated sewage system and river water processing.

° Till now this treatment procedure is not included for chemically treated water.
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MFCS is not under the limelight :

MECS has achieved the national productivity award for a record five times for production of
fishes. Despite the hard work of members as well as fishermen, still they have not received
much appreciation and recognition. Their unique efforts and the culture system is not
known to the worldwide. East kolkata wetland is in lime light but there are very few who
knows about MFCS - we need to concentrate on the fact.

Future investigation :

There is no complaints against the cultured fishes in this water. Fish growth is quite normal.
Fish health is also normal. The taste of cultured fishes are appreciated by consumers so that
from organoleptic point of view this waste water processing & pisciculture is acceptable.
Since we have to prove that fish produced in such a system is totally safe for human
consumption.

World is suffering from scarcity of water and so that the India is. So we should
concentrate on waste water processing for further utilisation .

Future strategy of my work is to prove beyond any doubts & to make this processed
waste water pisciculture scientifically acceptable.
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Asutosh College

Asutosh College, formerly known as South Suburban College, was established in
1916 by Sir Asutosh Mookerjee, the renowned mathematician, educationist,
jurist, and the second Indian Vice Chancellor of the University of Calcutta, whose
life's mission was to open the doors of modern education in the western tradition
to students of his motherland.

Asutosh College Teachers' Council

This is a statutory advisory body comprising all members (substantive) of the
teaching staff of the college, with the Head of the institution as the ex officio
Chairman. Prof. Apurba Ray, the Vice Principal, is the current Chairman, and
Dr. Abhik Kundu, Associate Professor in Geology, the current Secretary.
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